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Dear Sir or Madam,

Enclosed please find a revised cover letter for the LAN aquatic toxicity TSCA 8(e) final
report filing. PPSC requests that this replace the letter filed earlier today, August §,
1996.
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ATTN: TSCA Section 8(e) Health and Safety

 Reporting Rule
COMPOUND: Naphtha {petroleum), light alkylate, CAS No. 64741-66-8

RE: Final Reports for Acute Aquatic Toxicity Studies

Dear Sir or Madam,

On November 6, 1995 | wrote to advise EPA of preliminary aquatic toxicity testing
resulis of light alkylate naphtha (LAN). Enclosed are the final reports on the water
accommodated fraction of LAN (Light Alkylate Naphtha). These studies were
conducted in closed systems to minimize the loss of volatile hydrocarbons. The Notice
of Substantial Risk was received by OPPT CBIC on November 7, 1995. The five report
titles are as follows:

o Static-Renewal 48-Hour Acute Toxicity Study of the Water Accommodats:
(WAF) of Whole Light Alkylate Product to Daphnie magna

d Fraction

o Static 96-Hour Acute Toxicity Study of the Water Accommodated Fraction (WAF) of
Whole Light Alkylate Product to a Freshwater Alga, Selenastrum capricomutum

e Static-Renewal 98-Hour Acute Toxicity Study of the Water Accommodatec
(WAF) of Whole Light Alkylate Product to Mysid Shrimp

o Static-Renewal 96-Hour Acuts Toxicity Study of the wm Accom
(WAF) of VWhole Light Alkylate Product to Fathead Minnow

Static-Renewal ﬁsmﬁw Am T@ﬂeﬁy of the Water



This report is being submitted by the Petroleum Product Stewardship Camdi on bm&f
of the study sponsors which include ARCO, Amoco Corporation, BP America, Inc.,,
Chevren Environmental Health Center, Mobil Oli Corporation, Unocal Corporation and
Texaco, Inc.

If there are any questions regarding this submission, please feel free to contact Paula
Podhasky at 202 / 414 - 4156.

These documents contz.n no confidential business information.

Sincerely,

Crades R Qeck G)

Charles R. Clark, Ph.D., D.AB.T.
Chairman, Petroleum Product Stewardship Council
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STONYBRCOK LABORATORIES INC.
REPCRT RELEASE

TO STUDY DIRECTOR/LIAISON:
STUDY NUMBER: __65807
CRU NUMBER:  __94134
SAMPLE NAME: hols
STUDY TITLE:

REQUESTER:

RESULTS:
ECs0 32 ppm for Whole Light Alkyiate Product (Mominal)
ECsg 556 ppb for Whole Light Alkylate Product (Meesured)

A static-renewal 48-hour toxicily study was conducted November 21-23, 1se4 m
determine the acute toxicity of Whole Ligit Aliylate Product o Daphnias magna, a representative
freshwaler invertebrate species. Twwmemmwwmwmﬁ
fm&ons(WAF)mmepooﬁymr-somthmmmmmdsm13
ppm, 35 ppm, 70 ppm, and 140 ppm (w/v, based on densily). Nomins! fest concentratic
based on the loading rate, or amount of test material added to make each WAF, Tostsem
were renewed daily during the study. Waler qualily parameters of pH, temperature, dissolved
oxygen (D.O.), conductivity, alkalinity, and hardness were measured for the test chambers
throughout the study.

cf the control and exposure concentrations were maoa a 0, 24, and 48
hours and quantitatively anaiyzed using purge-and-trap/gas chromatography (GC). The
concentrations were quantiteted ueing standard Whole Light Alkylate P

standards. mawzeﬁcmmmmMmmmmnaaﬂ

Test material retention from the siatic-renewal procedure ranged from 48.3-66.0%, producing

consistent exposure of the test Daphnia to Whole Light Alkylate Product throughout the study.

The toxicity of tha test materic. was evaiuated on the besis of ECsg determinations a2 24
and 48 hours. The term ECsg used in this repost rafers to the concentration immobiiizing 50% of
ihe test populalion after a specified exposure period. The computer-estimated 48-hour ECsg for
Whole Ligid Aliylate Product was 32 ppm, bassd on nominal concenirations, and 556 ppb, bassd
on measured concenirations. The 48-hour no obesrved affect conceniration (NOEC), based on
nominal concenirations, was 18 ppm, since exposure to concenirations of 35 ppm and
resulted in significant immobifty. mmmmmm(mL
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Compliance Statement
Study No. 65807
This study was conducted according to the USEPA Toxic Substances Control;

Good Laboratory Practice Standards. 40 CFR Part 792, except as noted beiow:
the final report fully and accurately reflects the raw data generated in the study.

Exceptions to GLPs:
1. The test material, Whole Light Alkylate Product, was not characterized and

stability analysis was not performed at this facility.

2. Some data entries were made late. These late entries were indicated as
such.

3. Some equipment logs were not up to date at the time of the study.
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STONYBROOK LABORATORIES INC.

QUALITY ASSURANCE STATEMENT

65807

Static-Renewal 48-Hour Acute Toxicity Study of the Water Accommodated
Fraction (WAF) of Whole Light Alkylate Product to Daphnia magna

Listed below are the dates that this study was reviewed by the Qualily Assurance
Unit and the dates that the findings were reviewed by the Study Director and

Management.
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Study 65807

A static-renewai 48-hour toxicity study was concucted November 21-23, 1924 to
determine the acute texicit? of Whele Light Alkylate Product o Dephnia magna, a
representative freshwater inveriebrate specles. Test daphnids were exposed to
individual water accommodated fractions (WAF) of the poorly water-scluble testn
nominal concentrations of 9 ppm, 18 ppm, 35 ppm, 70 ppm, and 140 ppm (wiv, on
density). Nominal test concentrations are based on the loading rate, or amount of test
material added to make each WAF. Test solutions were renewed dally during the study.
Water quality parameters of pH, temperature, dissolved oxygen (D.O.), conductivity,
alkalinity, and hardness were measured for the test chambers throughout the study.

Samples of the control and exposure concentrations were coliected at 0, 24, and
48 hours and quantitatively analyzed using puggeoanﬁ«ﬁﬁlgas efhs’gmam% hy (GCj).
The concentrations were guantitated using standard Whole Light Alk

rap
ylate Product
ccchnem standards. heasured test concentrations are based on the total concentration
of all analytes. Test material retention from the static-renewal procedure ranged from 48.5-
66.7%, producing consistent exposure of the test daphnia to While Light Alkylate Product
throughout the study.

The toxicity of the test material was evaiuated on the basis of EC50
determinations at 24 and 48 hours. The term ECsg used in this report refers to the
concentration immobilizing 50% of the test population after a specified exposure e
The computer-estimated 48-hour ECsg for Whole Light Alkylats Produst was ¢
based on nominal concentrations, and 556 ¢ on measured concentrations.
48-hour no observed effect concantration (NOEC), on nominal concenirations
18 ppm, since 2xposure to concentrations of 35 ppm and greater resulted in significant
immobility. The 48-hour no observed effect concentration (NOEC), based on measured
concentrations, was 339 ppb, since exposure fo concenirations of 596 ppb and greater
resulted in significant immability.

lons




INTRODUCTION:

The objective of this study was to detarmine the acute toxicity of Whole Light
Alkylate Product to aquatic organisms by evaluating its effect on Daphnia magna, a
reprasentative freshwater invertebrate species. Daphnids were selecteg since they are a
freshwater test species recommended in U.S. EPA (1) regulations. Static-renewal testing
of the water accommodated fraction (WAF) was chosen as the most appropriate study
design, due to the volatile nature of the test material. Under WAF exposure conditions,
toxic effects from the soluble components of the test material are evaluated.

The anaiytical standards chosen to evaluate the WAF of Whole Light"AIkylate
Product were selected as representative of the alkane and cycloalkane constituents which
account for 68% of the test material. These constituents were expected to ke found in the

highest concentrations in the WAF and account for most, if not all, of the toxicity measured
during the study.

In acute toxicity tests, the most commonly used adverse effect criterion is death of
the organism. Due to the difficulty in determining death of Daphnia, the criterion for
identification of adverse effects will be immobilization. Immaobilization data collected duri
the study are used to calculate an ECgg (concentration affecting 50% of the test
population after a specific time period which typically is 48 hours).
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Test Organisms:

The Daphnia magna used in the study were obtained from an in-house culture
which has been maintained in the laboratory since January, 1994. The primary culture
originated from Aquatic Research Crganisms, Hampion, NH, who obtained their culture
from the Environmental Protection Agency Laboratory in Cincinnati, OH. Individual
daphnids were cultured in 50 mL plastic cups held in a temperature controlled incubator
220 + 2 °C) on a 16-hour light/8-hour dark cycle fcllowing acceptable culturing technigues
2,3,4). The water source was aged Mobil Technical Center (MTC) weli water (Table 1).
During cuituring, the daphnids were fed a vitamin-enriched solution of Yeast/Trout
ChowiCerophy! (YTC) and green algae (Selenastrum capricornutum). Only daphnids
less than 24 hours old were used in the study. The daphnids were not fed during conduct
of the study. Since individual identification of the test daphnids is not possible, daphnids
were collected and arbitrarily added to each test chamber.

Test System:

The daphnids were exposed to individual WAFs of Whole Light Alkylate Product.
Generation of the WAFs was fwovided via modification of the procedure used by
Anderson, et al (5). Approximately twenty-five hours prior to tes: .~ *ation, six individual 1
litar WAF aspirator boltles were set up. A stir bar and 1.2 liters of test water were placed
into each bottle. A 1 liter boftle filled to the neck (instead of the normal shoulder height) can
hold 1.2 liters. The botiles were filled to neck height to minimize volatility. A measured
amount of Whole Light Alkylate Product (nominal concentration), calculated for each
exposure concentration, was pipetted into each bottle below the sclution surface. All
aspirator bottles were capped tightly with teflon lined stoppers and the bottle top and
stopper were covered with parafilm. The botties were also covered completely with
aluminum foil to retard any possible photodecomposition. The stirring speed of the bottles
was adjusted to produce a iass than 25% vortex. The soluticns stirred for approximately
24 hours, and then were allowed to seftle for approximately 45 minuies. After the
stirring/settling period, the aqueous phase (WAF) was drained from the boltom spout of
each aspirator bottle. Five samples were ccllected from each individual WAF. Two test
replicates contained tust organisms, which were added within one hour of WAF addition.
The third sample contained no organisms, and was used for initial water quality
measurements. Two samples were collected for initial chemical analysis. The solution in
each test container was renewed daily during the study. The renewal concentrations
were produced in the same manner as the initial concentraiions. The test dephnia were
transferred from the finai concentrations into the comesponding newly made concentrations.

Final water quality measurements were made in the final replicates after test organism
transfer.

The Whole Light Alkyiate Product static-renewal toxicily study was conducted in
labeled 237 mi glass jare containing 237 mi of WAF solution. The test jar lebeling included
the study number, ClRU number, test date, conceniration, group numbsr, @lmte letter,
and species designation. The water source for the s was a MTC well water.
The test exposure chambers were hald in an incubator at 20 & 1 °C. Daily temperature
readings were taken within the incubator and documented. These internal readings
indicated that the incubator was maintained at the desired test temperature. T
photnperiod during testing was the same as prov during acclimation (16-hr lig
ar dark, fluc 1t lighting). All test chambers were
0 minimize evapcration and volatiiization of ths fest mate
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Test Matorial:

The test material, Whole Light Alk&lat@ Produst, was dispensed by Stonybrook
Laboratory’s Chemical Repository Unit (CR g from a ho: neous sampile obtained from
the sponsor. As reporied in the Product Physical and Chemical Data {PPCD) shest,
Whole Light Alkylate Product (CRU No. 94194} consists entirely of Light Alkylate
Naphtha. it was received as a liquid. The stabllity, identity, strength, purity, and
composition or other characteristics which identified the test material was the respos
of the sponsor. The concentrations used in this study were prepared by pipetting known
quantities into each aspirator bottle beneath the surface on a weight ‘o volume basis,
based on the density (0.7 g/ml) of the test material. Following a stiing and setiling period,

the aqueous phase of each solution was used for its corresponding exposure
concentration.

Test Procedure-Biological:

A preliminary test which was not protocol driven was run October 18-20, 1994,

The ggta from this study wes not used in the determination of the toxicity of the est
material.

A range finding test was run November 9-11, 1994, following the procedure
outlined in the protocol. This study was performed using a static renewal procadure,
sealed test chambers, and a 24 hour/45 minute stirring/settling period. Test daphnids
were exposed to a control and concentration doses of 1.2 ggm. 9.9 ppm, and 99 ppm,
evaluated in duplicate. At test termination, no mortality was observed in the controi, or in
the 1.2 ppm and 9.9 ppm concentrations. Also at 48 hours, nearly total mortality (19
daphnids, 95%) was found in the highest concentration, 99 ppm. Based on thess resuits,
a dose range of 9-140 ppm was established for the definitive study.

The 48 hour definitive toxicity study documented in this report was conducted
November 21-23, 1994. Exposure was initiated by arbitrarily adding daphnids to test
chambers after WAF addition, within an hour of WAF collection. Duplicate groups of 10
daphnids per dose level were tested during the study. Daphnia magna were exposed to
test exposure chambers consisting of a confrol and five nominal concentrations of Whole
Light Alkylate Product (9 ppm, 18 ppm, 35 ppm, 70 ppm, 140 ppm). The control
chambers consisied of the same diluticn water, test conditions and test organisms with no
added test material. Test organisms were cbeerved daily for immobilization at 1, 3, 6, and
24 hours following study initiation. Due to the difficulty in determining deaih of dephnide,
the criterion for identification of adverse effects was immobilization. Uaily observetions at
1, 3, and 6 hours were made with the jar lids tightly covered, to prevent volatilization.
This procedure was necessary, but decreased the accuracy of the 1, 3, and 6 hour
observations. The 24 and 48 hour éc!ay 1, 24 hour) observations were mada with the lids
removed. Daphnids were considered imrnobilized if they showed no evidence of
swimming or forward motion, aven after prodding. Due to the short duration of the study,
immobilized daphnids were not removed from the test containers during the study.

Test Procedure-Water Quality:

Water quality Farametefs of digsolved oxygen (D.0.), pH, and temperature were
measured at study initiation and daily in & portion of the freshly-prepared initiai

These water quality parameters were also iaken daily in all final replicate test
after Daphnia transter. Conductivity, alkalinity, handness were meas

control, lowest, middle, and highest concentrations &t tesi initiation and tsm
Dissolver oxygen was measured with a Y8 iModel 57 D.0. Mster with a Model
D.0. prebe. The pH was measured with an Orion M%_m 520A Digital pH/mV

e

5730
with

an Orion |
hand-held
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with a YSI Model 33 Salinity-Conductivity-Temperature Meter. Aikalinity and hardness
were measured using titration methods (4)

Chemical analysis was performed on single 40 ml initial samples of the control and
all exposure concentrations at O and 24 hours after test initiation, and on ¢ingle 40 mi final
samples of the control and ali exposure concentrations at 24 and 48 hours afler test
initiation. Initial samples wers a grab sample from the newly prepared WAF, while the
final samples were a composiie of two concentration replicates (20 m! each). The
samples were collected in 40 ml jars with no head space, and transferred to the A i
Chemistry group for analysis. The chemical analysis was performed within 14 days of
sample collection. The concentration of Whole Light Alkylats Product in each sample
(measured concentration) was determined by usin pur?e-ané-trap and a ges
chromatograph equipped with a flame ionization detector ?GC»F D) following the methods
validation studv (Appendix 2, Study 6596% Details of the method are inciuded in the
Appendix. The following components of Whole Light Alkylate Product were quantified:
2,3-dimethyl butane. 2,4-dimethyi pentane, 2,2 4-trimethyl pentane, 2,5-dimethy! hexane,
2,3,4-trimethyl pentane, 2,3,3-trimsthyl pentane, and 1-methyl-1-ethyl-cyclopentane.
Basec on the method validation study, these comiponents represent 68% of the

composition of Whole Light Alkyiate Product. All chemical analysis was performed by
C.W. Chuang of the Analyticali Chemistry Group.

Statistical Analysis:

Daily EC50 values were calculated on the basis of immobilization data and
nominal/measured dose levels. Statistical analysis of the data was calculated by a
computer software LCsq prograr developed by Stephan et al. (6). This program
statistically calculates the EC5¢ using biromial probability analysis, moving average
angle analysis, and probit analysis. The ECs( was also calculated using the Spearman-
Karber method (7.82. The no observed effect concentration values were calculated using
Fisher's exact test (8). These different methods of analyzing the data are used since no
one method of analysis is appropriate for all possible sets of data that may be obtained

(8). The method selected for analysis of the data present in this report was determined
by the characteristics of the data base.

Daily measured dose levels, for each conceniration, were a cumulative total of all
sample values evaluated between the 0 hour initial sample and the final sample,
inclusive, for that time period. Measured dose levels were the cumulative total of all
measured test material components, for each concentration. In cases where the measured
component levels were below that component’s detection limit, a zero value was included
in the addition of csmwnts. The detection limits were based on the methods validation
study (Appendix 2). For the 48 hour time period (all samples), a standard deviation was
also calculated. average measured levels for each time period were used along with
corresponding survival data to produce measured ECsg and NOEC values. Aiso for
each conceniration, all initial sample values were averaged, and all final sample values

averaged. The percent difference betweer initial and final averages was used to
lculate the average percent retention at each exposure period

Data Storage:

The study was conducted accordly
Standards (40 CFR Part 792) (ws;.
are maintained in the Aschives of Stos

g to the EPA Good Lsboratory Practice
Appendix 3) and the original
Laboraiories in Penninglon, New
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The ECsg values for the 48-hour static-renewal toxicity study of Whole Ligit
Alkylate Product to %hnia magna are summarized in Table 2. The 24 and 48-hour
computer-estimated EC5g vaiues for Whole Light Alkylate Product, based on nominal
concentrations, were 79 ppm and 32 ppr, respectively. The 24 and 48 hour ECsg
valuss were 77§£b and 556 ppb, respectively, based on average measured
concenirations (Tabies 7 and 8). The 48-hour no cbserved efiect concentration (NOEC),
based on nominal concentrations, was 18 ppm, since exposurs to concentrations of 3¢
ppm and greater resuited in significant immobility. The 48-hour no observed effect
cencentrataon (NOE% based on measursd concentrations, was 339 ppb, slnee
re to concentrations of 598 ppb reater resulied in signifl imobility. All

ues ware determined by binomial mmobll
chambers ars presented in Table 3. ghmgomﬁmsmm

Water quality parameters of pH, temperature, and disso!ved oxygen (D.0.
measured Initially and at each 24 hour observation . Conductiv !y. a&aﬂnﬂy, and
hardness were measured in the control, lowest,

initiation and termination. The water quality valuss collected danng thestudy are
surnmarized in Tables S and 6.

The measured concsentrations of Whole Light Alkylate Product In the fest chambers
were determlrsed by purge-and-trap/gas chroma 9ﬁrapﬁy {Aopendix 1). The
entrations listed in this appendix areé based on the ﬁmmmmmm
dam whers the first character re its the fest cancentra g oup as listed in the
protocol; the second character e s elther an initlal (I} or a final (F) sample; and the

third and fourth characters sepmseni the hour ¢t the sampihg 18as:
exposure concentrations and calculated averages of the s
study and the percent retention for average initial and final
e aveisnad during thy Methds Vesaton Shudy (Shidy 65069). A copy of
were deve ng the n 28 copy ©

this study is provided in Appendix 2.




Dicsolved oxygen levels rﬁmaﬁnea above 60% saturation. Th@ pH valises
remained consistant aniong concentrations. Al tem cumented in the
@w@ﬁmmmmm (20&2"63

adings were all within expected lsve

No unusual behavior or immobilization was observed In the c.mm%s mﬁm the
study. By 6 hours after study initiation, all Daphnia in the 14@ DD €L
immoblle. At the 24 hour observation pam artial kmmobiity
w (6 daphnids, 30%) and 70 ppm (7 dapi n!ds 35%) mmemﬂcm
aphnia in the 35 and 70 ppm concemraiﬁons moved only on prodding
lethargy. At test termination, no mortality was observed in the S or 18 ppm concentrations,
with partxal montality observed in the 35 ppm (12 daphnids, 60%) and 70 (i3
daphnids, 65%) concentrations. At test termination, ai! mobile thma in the 35 end 70
ppm concentrations were lethargic. The 48-hcur Eng vaiue for the test matesial was,
therefore, 32 ppin, based on ncminal exposure concentrations. Based on the average
measured concentrations presented in Tables 7 and 8, the 48-hour ECgg was 557 ppb.

Sampies of the control and e?c»sure eoneenﬁ'aﬁons were caﬂected & 0, 24, and
48 hours and quantitatively analyzed using pu tﬁu chromatog
The concentrations were quantitaled using standam hole Lghe kylat
component standards. Test material retention from the staﬁ%c-mm pro
from 48.3-66.0%. Daﬁy iniial measured concentrations pRsels

the test Daphnia to Whole Light Alkylate Product throughout the smdy




Study 65307

REFERENCES:

1.

Environmental Protection A
Decuments for Environmental Effecis T
EG-1, ES-1.

Committes on Methods for Texicity Tests with Aquatic Organisms
Methods for Acut@ Toxicit Teses with Fish,

Amphibians. Environmental Protectior A). Ecoi
Senes. EPA 660/3-75-009. W 1975. %ﬁn@y( )

American Society for Testing and Materials. 1991. Standard Guide for
Conducting Acute Toxicity Tests with Fish, Macrelnveriebiates and

Amphiblans. E7,

American Public Health Association. 1981. Standard Methods for the
%g;pmaﬁon of Waier and Wastewater. 15th Edition. Washington, D.C.
B

Anderson, J.W., Neff, J.M., Cox, B.A., Tatem, H.E. and G.M. Hightoy
1974. Characteristics of Dispefsians and Water-Soluble Exﬁ’ac% ef Cs
and Qeﬁnsd Oils and Their Toxicity To Estuarine Crustaceans and Fish.
Marine Biology. 27:75-88.

Stew.an.CE Busch, K.A., Smith, R., Burke, J. and R.W. Andrew. 1978. A
Computer Program for Calculating an LCs@ u S. Erwironmental Protecion
Agency. Gu!um MN. wﬁ&ﬁicaﬁen

Hamilton, M.A., Russo, R.C.. and R.V. Thus
é(arber Method for Estimating Median Lemai C@ncentraﬁons in ?’@~
Bicassays. Env. Sci. and Tech. 11(7):714-719.

y (EPA). 1989, Toxic




Sulfats
COD

Cyanide
Antimony

Arssnlc
ﬁ

FTaNRa

la (Distiliation as N)
Phosphorus (Total as P)

LA BAL aab g
§§é§§§§§98§&83A&§

A S
2

&
% .
88dd2dd2addaddadadads

2R

488 a:
e

A
=

ééggéa
§EgEddddds

L8R




kil o &

)ﬁﬁ
79 32
(i 3-14%3 (18-1%)
556 oot
(340-1 ,Bw ppb) (3.‘59-‘!.1%a ppb)

NOE Seh




TABLE 3:

mm 9 18 as 70 140

Day 0:

1 hrs. 0/20 0/20 0/20 0/20 0/20 6/20

3 hrs. 0/20 0/20 0/20 0/20 0/20 0/20
6 hrs. 0/20 0/20 0720 0/20 0/20 2620
24 hrs. 0720 0/20 0/20 6/20 7720 20/20
Bay 1:

1 hrs. 0/20 0720 8/20 7/20

3 hws. 0/20 0/20 6/20 7/20

6 hrs. 0/20 020 6/20 7/20

24 hrs. 0/20 0/20 /20 12/20 13720




Behavior of Survivors

T Gontre? 9 18 B 70 140
Day 0:

1 hrs. 20N 20N 20N 20L 20L 201
3 hrs. 20N 20N 20N 200 200 200
6 hrs. 20N 20N 4N,16L 20A 20A 208
24 hrs. 20N 20N 20N  12P2L6B 9P4L7B  20B
Day 1:

1 hrs. 20N 20N 20L  14L6B  13L7B 208
3 hrs. 20N 20N 20N 14L68  13L7B 208
6 hrs. 20N 20N 20N  14L6B  13L7B 208
24 hrs. 20N 200 20N  8L128 7L 138 208
A- st Movement




TABLE 5: Summary of Initial Water Quality Measurements Taken During the Acute

Toxicity Study of Whole Light Alkylate Product to Daphnia megna

Eé;g. )gamperamﬁ?mg’s:) Fi% xD.O. (%-
Control 203 195210 8.04-8.13 82 8084
9 ppm 20.2 19.4-21.0 8.06-8.14 83 8.1-84
18 ppm 20.2 19.6-20.8 8.07-8.14 84 8385
35 ppm 20.2 19.7-20.7 8.08-8.14 83 8.2483
70 ppm 20.4 19.9-20.8 8.08-8.14 83 -
140 ppm 204 19.9-20.9 8.09-8.15 83 o
Test Cenductiyjt.y de%qlg Hardness
Conc. (umhos) (pom) {ppm)***
Control 380 148 188

9 ppm 385 152 200

35 ppm 385 166 200
140 ppm 390 156 204

¢ X=Mean

**  Reading remained the same throughout the study.

*** Single reading taken at study initiation.




TABLE 6: Summ

of Final Watar Quality Measurements Taken During the Acute

Toxicity Study of Whole Light Alkylate Product to Daphnia magna
Test Temperaturs (°C} pH D.O. imgh)
Conc.__Bep. X Bange X _é"?('m_
Control A 19.4 19.2-19.5 8.00-8.14 82 8.1-82
Control B 1.3 19.2-194 8.00-8.15 82 8.1-83
S ppm A 19.3 19.2-19.4 8.03-8.17 83 8284
9 ppm 8 19.4 19.3-19.4 8.06-8.17 83 8284
i18ppm A 19.3 19.2-19.3 8.06-8.17 84 8.3-84
i8ppm B 19.2 19.1-19.3 8.08-8.18 83 8.1-84
Bpom A 19.2 oe 8.07-8.17 84 8.2-85
35 ppm 19.2 19.1-19.3 8.07-8.18 83 8.1-85
70ppm A 19.3 19.2-19.3 8.08-8.17 83 8.284
70ppm B 19.4 19.3-19.4 8.08-8.21 82 8.0384
i140ppm A 19.3 - 8.09-8.19 82 8.1-83
140ppm B 19.3 19.2-19.3 8.09-8.19 82 8.1-83
Test Conductivity Mkalimly Hardness
Conc. _ Ren. (umhos)*** {ppm)** (opm)**
Control A 370 182 200
Control B8 380 144 186
9 ppm A 375 144 186
9 ppm B 380 148 188
3BSppm A 380 144 166
35 ppm 385 144 180
140ppm A 385 140 200
140opm B 320 144 182
: é:m remained the thro
e same
«** Single reading taken at study terr:gaaﬁon

hout the study.




TABLE 7: Measured Exposure Concentrations Determined for the Acute Toxlity Stud
of Whole Light Alkylate Product to Dapfinia magna y Study.

All values in ppm

Nominal 0 k. 24 . 24 s, 48 hr.
Congcentration nitial Final initial Final
Control ND ND ND ND
9 ppm 0.274 0.158 0.250 0.188
18 ppm 0.434 0.248 0.383 0.293
35 ppm 0.897 0.454 0.651 0.384
70 ppm 0.856 0.409 1.085 0.528
140 ppm 1.684 G.845 1.266 0.764

ND = Not detected at the method detection fimit.




TABLE 8a: Daily Cumulative Averages of the Maasmd Exposu
Determined for the Acuf? Toxicity Study of Whole Light Nky!am Procksct n«

Daphnia magna
) Alivalues in ppm

Concontration Auarage

Control ND

9 ppim 0.216 0219 0.054
18 ppm 0.340 0.340 0.084
35 ppm 0.676 0.897 0.230
70 ppm 0.632 0.720 0.308
140 ppm 1.264 1.140 0.424

TABLE 8b: Initial/Final Averages and Percent Retention of the Measured Exposure
Concentrations Determined for the Acute Toxicity Study of Whole Light
Alkylate Product to Daphinia magna

All vaiues in ppm
| Average of Average of Average

Controi ND ND NC

9 ppm 0.262 0.173 66.0
18 ppm 0.408 0.270 66.0
35 ppm 0.774 0.419 84.1

70 ppm 0.970 0.468 483
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STONYBROOK LABORATORIES INC,

To: J. F. Barbieri Date: May 16, 1995
From: C.W. Chuang /0_{ CC: M.T. Benkinney
RE: ANALYSIS OF WHOLE LIGHT ALKYLALE PRODUCT IN WATER ACCOMMODATED
FRACTION (WAF)
STUDY NO: 65907

The analysis oi whole light alkylate product in WAF was performed following a me—md«
trap/gas chromatography procedure recently validated in-house (Study no. 65969). results
are revised as follows:

Table 1. Concentration of analytes in stock solutions prepared at 0 hour

Sample

D
1100
200
3100 0.673
4100 0.141
5100 0.122
6100 0.244

* ND = not detected at the method detection limit (ref: Study no. §5969).

Table 2. Concentration of analytes of 24-hour WAF from test containers

Sample| Prepawed | 2.3- 233 ] T-methyl-1- | Total
D |concemsation ; L cthyt- | (ppm) |

1724
2F24
324
4F24
5F24
6F24




0.019 _ 0.059]
. 0.030] €084, 0.006
A 35| 0.289] 0050 0.1 03333 oessg 5.104]
SDA 70| 0.524 0.0€3] 0211 86| 0.157
6124 0] 0633 0091|6235 0.0%8] mmg 0.184

D

Sample] B

1F48

2F48

3F48

4F48

0.176]

0.078

SF48

0.219

0.044

0.115

6F48

0.371

0.056|

0.142

Please call me to discuss the results.
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EXPERIMENTAL DESIGN SUMMARY:

of gm proposed WAF gener @ﬁ

TEST SUBSTANCES:
CRU# LOT# EXPl




gwm Nﬁ g

S@c@mgw working standard mixes--Two standard mixes of the gsgm wh@%@ Sag%%t ai&yi@% | ‘ 
component alkanes pius hexane were prepared @y mixing their individual .
methanol for a concentration of 100 pg/mib: mix i; saggnmm 2,3, S-trimethypen

methyl-1-ethylcyclopantane and mix il contained the remaining 5 analyies pius the surrogate,
hexane.

Calibration standards--Five levels of standards (approximately 1, 5, 10, 25 and 50
prepared from the secondary working standard mixes.

Spiking surrogate standard--An approximately 10 ug/mL of hexane was prepared in methanol
from the stock standard. This solution was spiked in all blanks, spikes, and samples prior to
analysis.

Storage and handling precautions --All solutions (except stock standards) were stored at 4°C
and labeied with study number, names, concentrations, and expiration date. All solutions will
be disposed of upon release of the finai report

PROCEDURE:
Set up the acquisition sequence on the Waters chromatography data system.

A 5 mL Luer Lock syringe is filled to overflowing with deivnized water which has also been
heated to boiling to remove residual volatile crganics. The plunger is replaced and the watar
compressed to the 5 mL mark. The plunger is pulled back slightly to aliow for the tionof &
uL of calibration standard or spiking surrogate standard. After the soiution is | fo the

P&T, press START on the LSC 2000 front panel to start the purge-and-trap procec

initial calibration - Run five levels of calibration standards following the pr
above and calculate the response factor (RF) of the individual analytes b

RF = Ag/Csg (%
where:

As: peak area count of analyte

Cs: amount in nanograms (e.g., 5 pl. of a 1.0 ng/mL solution = § ng) of the calibration
standard injected into the syringe

dure describe
uation (1)

o

Calculate the average rasponse factor (RFaye) and standafﬁ deviation (SD) of fv&%@%
calibration § . Calcuiate the relative stanc = (SD/RFave) x 100
the g@ libration usi * iﬁ@%’i m@ RFW@ of ¢

rosoft Excel (version 4.0). If %QSE is <
%@i@@ﬁ i %E%@»gﬁ% 3&@@ ﬁfsﬁ

%hmsgh 2ero)

ample analysis - -The a
ce using one of
il



METHOD EVALUATION/VALIDATION:

The use of the PT/GC technique for the analysis of whole light alkylate product WAF
based on a review of the test article composition and the anticipated composition of the
The use of PT/GC runs throughout the EPA analyticai methods series for drinking water (500),
municipaiindustrial effluent water (600) and wastewater (8000). The method has been
tentatively validated for the analysis of gasoline range organics (GRO) in the last year and

drafts of the method were made avaiiable by the Office of Solid Waste (OSW) prior to the
expected promulgation in late 1994.

Six alkanes and one cycloalkane were selected {representing 68% of the components of the
test material) for the in-house evaluation/vaiidation. Hexane was chosen as the surrogate. The
EPA procedure for the evaluation of method performancs is an appropriate standard by which
to assess in-house method validation. Determination of the method detection limit (MDL), limit
of detection (LOD) and limit of quantitation (LOQ) provide an excellent measurs of the
sensitivity and precision of the procedure. MDL is defined as the minimum concentration of 2
substance that can be measured and reported with 99% confidence that the value is
zero. The LOD is the iowest concentration that can be determined statistically differently from
the blank. LOD is numerically defined as thres times the standard deviation from r
measurements of standard. LOQ is the level above which quantitative results may be ol

standards. The LOD, LOQ and MDL were determined from replicate meas
anaiytes and surrogate in water at 5 PPB. In general, the per component M
below € PPB. The LOD, LOQ and MDL for each of the compounds is reported

WAF GENERATION AND EVALUATION:

Two types of WAF were generated to evaluate the affect of mixing and headspace on final
WAF concentration. The concentration of test article components was significantly higher
(factor of 2) in the “minimal headspace” type WAF as compared to the "maximum phase
interface” type WAF. Table Il reports the time course of WAF concentration for the individual
and summed seven analytes monitored for both freshwater (through 72 hours) an

{through 48 hours). The surrogate recoveries, which were assentially quantitative, also
reported for each WAF sample analyzed,

WAF concentration of test material peaked at approximately 12 hours in saltwater (0.9 PPM)
and 24 hours in freshwater (1.6 PPM) using the "minimal headspace"WAF generation
procedure. This can be seen more clearly in Figure 1 where the “Total® col "
for freshwater and ter WAF concentrations are plotted vs time of san
format. Figure 2 plots the individual component concentrations for fre:
WAF vs sampling time and shows that the relstive concentrati

WAF components is largely maintained over the mixin
24 hour WAF concentration of the test asticle compone
the test article. These e menially obs
ar solubllity or oci
ration.

Smmen
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Individual Monitored Component Concentrations in Whole Light
Alkylate Product Freshwater and Saltwater WAFs over 48-72 Hours

Figure 2
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WA GENERATION AND EVALUATION:

Two types of WAFs of Whole Light Alkylate Product were svaluated to
and maintenance of test material. A WAF preparad with ires r

0,1,3,6.24,36,48,60 and 72 hours after preparation while a WAF p iy
evaluated at 0,1,3,6,12,24,36 and 48 hours after preparation. The WAFs
following modification of the procedure used by Anderson, et al (1974, W
Two WAFs were preparad, using each water type, containing 50 ppm of »
Product. One WAF of each water type was prepared in a botile filled to the 1
headspace (“XXX1X" sample designation, e.q, sample "3FW28" is a 3-hour, freshwater,
WAF, the second of duplicate sampies collected), while the secand WAF of each
was prepared in a boitle filled to the shoulder to maximize product-water co
sample designation). Duplicate samples wera collected from each bottle (excep
"XXX2X® series) at the specified time periods, with one sample analyzed u
methodology determined from the in-house validation and the other sample acti
backup. All samples were collected in 40 ml glass vials with no headspace. The ¢
in each flask was quantified to evaluate the consistency of the WAF with time, w
stirring procedure. o

GOOCD LABORATORY PRACTICES:

This study was conducted according to the EPA Good Laboratory Practic

in 40 CFR Part 160, Federal Register Vol. 54, No.158, &/17/89.

Test Substance(s) Characterization - The methods of synthasis, fabrication,
of the test materials is the responsibility of the sponsor. In tion, the stability, |
strength, purity and composition of other characteristics which i
the responsibiiity of the sponsor. The test article data are located

Chemical purity and stability data for reference and control
with the exception of 2,3,3-trimethylpentane and 1-methy
the suppliers (Supelco, Sigma). The latter two compo

unds we

Stonybrook Laboratories inc. These data and those provided by the are
RECORDS MAINTAINED:

The study file contains but is not limited to the foliow

Request for Testi
Sponsor Profo
Study Proto



ght ;'A‘ifk{i ate Product Alkane :
Their
} DATA

; ! Concen
4 Hour WAF Concentration (







TO STUDY DIRECTOR/LIAISON:
STUDY NUMBER: _.
CRU NUMBER:

S‘E"L@Y?&&E

REQUESTING DIVISION:

RESULTS: ECsg 45 ppm

é"}f w&tﬁﬁ%@h&bﬂ@ i%ﬁ mais*ias at no
pom, and 1,157 ppm (wiv, based on @enséy) &oﬂﬁn@ test con
loading sa&e. or amount of test material addet h
rengwed during conduat of the study, aﬁh@m des
done daily. The pH was maswed in m %es% cha




ATERIAL TESTED:

CRU SAMPLE No.:

REQUESTER:

STUDY PERFORMED BY:

STUDY INITIATION DATE:

/o S

1100 HY Ave,, NV
Washington, B.C.




Study No. 65809

r was conducted acc@s*dmg to the USEPA ?@m
ratory Practice S
it fully and accgmgﬁy

Exceptions to GLPs:

1. The test material, Whole Light Alkylate Product, was not characterized a:
stability analysis was not performed at this facility.

2. Some data entries were made late. These iate entries were indicated as

such.

3 Some equi pm@nﬁ logs were not up to date at the time of the sf




Listed below are the dates that this
Unit and the dates that the findings
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A static 86-hour toxicity study was conducted January 12-18, 1@95 t@ determine
the acute toxicily of Whole gghs Alkylate Product to $ei§g&stmm
representative freshwater green algae. Test algae were expose
accommodated fractions (WAFs) of the pmn% waisx«sgmb%e tss& material at mménai
concentrations of 18 ppm, 70 ppm, 146 ppm, and 1157 ppm (wiv, based on
density). N@m inal test concsnirations d on the aw@m rate, or amount of
material added to make each WAF. Test sa!uﬂans were not renewed during conduct o
study, aimough destructive sampling of all concentrations was done ﬁaily The pH w
measured in the test chambers at daily intervals in the replicates being removed from
testing (destructive sampling).

Samples of the control, 18 ggm 70 ppm, 146 ppm, 292 ppm, and 115?
concentrations were collected at 0, 24, 48, ?2 and 96 hours and ouantitatively a
using purge-and-trap/gas shmmatogr&gh QC) The concentrations were Qumﬁ
using standard Who ugh& Alkylate Product component smdm Measured tss%
concentrations are based on the total concentration of all analytes. Test me "
in exposure sosuﬁ@ﬂs rom the stafic procedurs f&ﬁ@@ﬁ fmm 2,2 o 81.4
16.8 to 19.8% at 96 hours. Although ve’aiauty losses increased throug
comparison of the percent of the test materia! s@maénin@ !n each concen
comparatively consistent.

The toxicity of the test material was evaluated on the basle
at 24, 48, 72, and 96 hours. The term ECsp used in this report
which inhibits 50% of cell growth c@m@ars@ with the control. The ¢
hour ECsg for Whole Ligm Aﬁscy ate Qr@dum was 45
concentrations, and 741 ased
observable effect @oﬂesﬁiragé@n (NQEQ),
since exposure {0 concantrations of 7
inhibition. The 96 hour no observabie
concentrations, was 353 ppb,
Fmﬁemd significant call growth

nhibition obse W@@ @gs@ the sf




The objective of this study was to determine the acute fowicity of Whole Light
Alkylate Product to aquatic organisms by svaiuatin% ite effect on Selenastrum
Igae were selected since the

capricornutum, a representative freshwater green aiga,
ars a freshwater test species recommended in U.S. EPA (1) regulations. Static
the water accommaodated fraction (WAF) in closed containers with as little head
possible was chosen as the most appropriate study design for the test material, since
static-renewal techniques are too disruptive for algae. Under WAF exposure conditions,
toxic effects from the soluble components of the test material are evaluated.

The analytical standards chosen to evaluate the WAF of Whole Light Alkylate

Product were selected as representative of the alkane and cycloalkane constituents which

account for 68% of the test material. These constituents were ed to be found in the

highest concentrations in the WAF and account for most, if not all, of the toxicity measured
during the study.

In acute toxicity tests of this type, the most commonly used adverse effect criterion
is an alteration in productivity (growth) with increased test material concentration.
Percentage growth compared with control cultures following daily exposure periods is
g;fd fo 9§§cuﬁate an ECsg (concentration which inhibits 50% of cell growth compared with

control).




The freshwater green ai%ae (Selenastrum c¥ﬂmmufum) used in this study was
purchased from American Type Culture Collection (ATCC Strein 22662), Rockville, MD, in
June 1984. The algal cultures were axenic and were grown in 125 mL cotton-pl
Erlenmeyer flasks containing 50 mL of nutrient-enriched test solution. The culture media
was sterile AAP media (2), enriched with 515 mg/l of sodium bicarbonate (Table 1).
Cultures were transferred every 5-9 days to fresh media. The aigal cultures were
incubated at 24 + 2 °C in a temperature controlled chamber oscillated at 100 I?m to keep
algal cells in suspension. Continuous illumination was provided from a rack of cool-white
fluorescent tubes arranged at the top of the chamber. The algae used in the test were in
phase growth. All test flasks were inoculated from a common algal stock sclution.

Test System:

The algae were exposed to individual WAF solutions of Whole Light Alkylate
Product. Generation of the WAF solutions was provided via modification of the procedure
used by Anderson, et al (3). Approximately twenty-five hours prior %o test initiation, six
individual 2 liter aspirator bottles were set up. A stir bar and 2.3 liters of sterilized test
media were placed into each bottle. Test media was sterilized by 0.22 p filtration. A
measured amount of Whole Light Alkylate Product (nominal conceniration), cale:
each exposure concentration, was pipetted into each bottle. All aspirator bot
capped with tefion lined stoppers and parafilm. All botiles were completely covered with
aluminum foil. The stirring speed of the bottles was adjusted to produce a vortex of le
than 25%. The solutions stirred for approximately 24 hours, and then were allowed
settle for approximately one hour. The stirring of the third definitive run of this st
an 8 minute stoppage during the 24 hour stirring period. After the stirring/settii
the aqueous phase (WAF) was collected from each aspirator bottle. Twelve
were prepared from each individuel WAF. Each replicate was then in
common algal culture to contain approximately 1,000 ceils/mi. Flasks were
little headspace as pc “sible and tightly closed. Each flask was then ran
in the controlled environmental chamber under continuous fluorescent ligh

ossg!até@n at 24 + 2 °C. The solution in each flask was not renewad for tha «
study.

125 mL Erlenmeyer flasks containing 135 mL final volume, leaving no
test flasks were labeled with the study number, test initiation date, &
jroup number, replicate letter, species designation, and exposure
for the study was




g
(0.7 g/mi) of the test material. Following the stirring and sett!
of each solution was used for its corresponding exposure ¢ tration,

Test Procedure-Biological:

A range finding closed container study was performed November 10-14, 1884
assess the toxicity of Whole Light Alkylate Product. This preliminary st istad of a
control and test concentrations of 1.1 ppm, 11.2 ppm, 112 ppm, and 1120 ppm. After 96
hours, cell densities of the exposure concentrations when compared to the control showed
significant inhibition (59%) only at the 1,120 congcentration. Only siight inhib was
found at the 1.1 ppm (10%) and 112 ppm (15%) concentrations, with relative growth
observed at the 11.2 ppm concentration. Based on these results, the definitive study
was conducted with a dose range of 70-1,167 ppm.

to

An initial run of this study was conducted November 28-December 2, 1994,
consisting of a control and exposure concentrations of 70 ppm, 146 ppm, 292 pom, 583
ppm, and 1167 ppm. The test was conducted under appropriate test conditions, except
that AAP media without sodium bicarbonate enhancement was used. After 96 hours, cell
density counts revealed that all test concentrations produced greater than 50% inhit
when compared to e control. Due to the greater than expected inhibition, the study
rerun. Both the range finder and initial run was conducted with AAP me

bicarbonate enhancement. This omission was also a reason o rerun s,

Ui

A second definitive run was conducted December 16-20, 1994, consisting of a
confrol and concentrations of 18 ppm, 70 ppm, 146 ppm, 262 ppm, and 1,167 ppm. This
run was conducted under appropriate test conditions, including AAP media with

onate enhancement. After 96 hours, the control prodt 1
n expected (an average of 7,685 celis/mi). Cell densities we
the 18 ppm and 1,167 ppm concentrations. Both of these conce
low densities, 8,889 cells/mi and 3,580 cells/ml, respectively. Due to the unes
low cell density of the control, the study was rerun.

The 96 hour definitive toxicity study documented in this report
conducted January 12-16, 1995. Selenastrum cepri
exposure chambers consisting of a media conftrol and
' (18 ppm, 70 ppm, 146 ppm, 28
ed with twelve replicates, and v noculs

culture to achieve a ¢
dilution water, @st




for each mpﬂm&e sk uge@ per conce tmtsm per day The i

rted for each concentration, therefore, represents the average of nine cell ¢
Statsstecas _analyses were based on the percent cell gmw&h or inhibition for ¢
concentration afler daily exposure relative to ar inthe ¢

An algistatic growth response i 3sults when cell division cee
th@mssives remain viable. An algistatic response can be éatamm&d by
ion of each test solution containing algal growth to fresh m: vithout
" of a subcuiture cell recovery period makes it possibie to @va&um the extent of
damage and adverse population effect following e: ure to me test material. »
half milliliter (1/2 mL) aliguots were collected from replicate flasks 1 all
exposure groups at test termination. The exposure c&nﬁ@mmﬁ@n mgéé@ata amu@m were
resuspencded in 50 ml fresh media without test chemical, and incubated for a reco ry
p@ﬁo@ of nine days duration. The subculture period was co i from quasy 16«25
1888. Visual cbservation of the culture for signs of growth (grees ration) during the
ithough not guantitative, support the hypothesis of cell smv&ry gm

cell growth. Visual growth was Qn noted in the control sub

intration subcultures were assessed

The pH of the algae and a@ga&sﬁ@@ to ? 5 i 0.1,
HCI, prior to concentration p tl@ﬁ The pH of @ac%h m te"
was measured daily except for one 18 ppm
of the pH reading. Shaking s
m&ak@nd&!ymm mme@

odel 5204, Di gital Wmv
Combination pH electrode. The daily repﬁém&a i@mp@ ture w&s @k@
thermometer with stainless steel thermacouple. Tempe

mercury filled glass th

intensity was m

Ch%mscai an@éy@as was performed on 40 ml sa
exposure concentratic @em 0, 24, 48, ?2

sample was €mm m

were taken from
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TABLE 4:

24 .

0.365
1476
1498
1892
2.028




TABLE 5a: Dally Averages of the Measured
Acut@ oxicé%y Study of Whole

Control

18 ppm
70 ppm
146 ppm
292 ppm
1,157 ppm

TABLE 5b: P@rc@m Retention of the Measured

ND*
0.480
1.645
2.005
2.466
2.662

2.006

ND

0.384
1.086
1.818
1,947
1,974

1.954

Exposure Concentrations Determined for

ﬁae Acute T@xﬁmty Study of Whole Light Aliylate Product to Selenasirum

NGee
61.4
81.4
89.7
52.2
61.5

P rceeﬁaien n <

NC
34.7

230

32.1
46.5
21.7

NG

29.3
19.7
44.8
20.2
1.9

NC

18.9
16.8
19.8
18.8
18.6
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To: J. F. Barbieri Date: May 15, 1995

From: C.W. Chuang CC: M.T. Benkinney

%/

RE: ANALYSIS OF WHOLE LIGHT ALKYLATE PRODUCT IN WATER ACCOMMODA!
FRACTION (WAF)
STUDY NO: 65909

The analysis of whole light alkylate product in WAF was performed following a purge-and-
trap/gas chromatography procedure recently validated in-house (Study no. 65969). The results
are revised as follows:

Table 1. Concentration of analytes in stock solutions prepared at 0 hour

Sample E :

1100

2100 0.014] 0054

3100 0852 0365 0.042] 0.145 0.273
4100 1322 0438 0.047] 0180 0346
SI00 1.857 0.5111 0.053] 0202] 0.388
6100 2063 0442 0.047) 0.185] 0.342
* ND = not detected at the method detection limit (ref: Study no. 65969).
Table 2. Concentration of analytes of 24-hour WAF from test contaj
Sample | P | 24- | 224 | 25 | 234- | 233 |
1F24

2F24

3F24

4F24

SF24




0.013,
3IF48 70| 0311, 0.020,
448 146) 0.558] 0.045
SF48 292] 0869 0.105]
6F48 1157] 0.587] 0.034)

Sample

Please call me t0 «
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STUDY TITLE:

RESULTS:

The development

the analysis of water &

subsequent determinati on of s@ﬁmgi WAF equ
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F%gure 2

Individual Monitored Component Concentrations in Whole L%ght'
Alkylate Product Freshwater and Saltwater WAFs over 48-72 Hours

1MI1ECP

1HR 3HR GHR 24HR 36HR 48HR GOHR 72HR
WAF MIXING TIME




Figuf@

Comparison of Whole Light Alkylate Product Alkane ﬁam@ﬁt:t‘gtimé In
The Neat Material With Their éé Hour WAF Concentration (Saltwater)
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STONYBROOK | \TORIES INC.

TO STUDY DIRECTOR/LIAISON:
STUDY NUMBER: .
GRU NUMBER:

A QE:
STUDY TITLE:

REQUESTER:

enewal 96-hour toxicly study was condy
acute a@xsséty ef Whole Light Alkylate P

invertebrate species. Test mysids were e
wa%es—saWs test material at ¢
ppm, and 49 ppm (w/v, based on density). No
rate, or amount of test material added to make each WAF Test s@mﬁ@ m
intervels during conduct of the study. Water @;aew pé 5

dissolved oxygen (D.0.) were measured thro

frap/gas ¢ :
Whole Light A&y!ai@ ?
m@ t@%&i Concs rﬁraté@es of all




STATIC-RENEWAL 86-HOUR ACUTE TOXICITY
THE WATER ACCOMMODATED FRALTIC
WH LIGHT ALKYLATE PRODUCT TO |

TERIAL TESTED:

CRU SAMPLE Ne.: 84194

REQUESTER:

1100 NY Ave.,




Exceptions to GLPs:

1. The test material, Whole Light Alkylate Praduct, was not characterized and
stability analysis was not performed at this facility.

2. Some data entries were made late. These late eniries were indicated as
such.

ipment logs were not up to date at the time of the study.
ifically

3. Soma ¢

4. Some documentation was missing from the study record,
Artemia (f preparation records and some acclimation




QUALITY ASSURANCE STATEME

Study Number: 65910

Title of Study: Static-Renewal 96-Hour Acute Toxicity St
Fraction (WAF) of Whole Light Alkylate Pro

Listed below are the dates that this study was reviewed by the Quality Assut

Unit and the dates that the findings were reviewed by the Study Direcior and
Management.

DATE(S) OF

PHASE DATE(S) REVIEWED =~ DATE(S) |

11/18/94 PROTOCOL REVIEW
12/15/

IN-PROCESS INSPECTK
IN-PROCESS INSPECTION
U22/85 KREPORT AUDIT

8/16/9s8 FINAL REPORT AUDIT
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Study No.: 65810

A statlc-renewal 96-hour toxiclly study was cenducted June 13-17, 10985 ¢
determine the acute a@xésﬁy of Whole ugm Alkylate Product to mysid shﬁmgg a
representative sait water invertebrale species. Test myside wera exposed o Individua!
watsr accommodaled Emc’!@ﬂg WAFs) of the m@ water-soluble test material at nominal
concentrations of 0.6 ppm. 2.5 ppm, 8.2 ; 8 pom, and 48 ppm (why, based on
density). N@m nal test concentrations are &5@@ en i 5@%@‘@@ rals, or ameount of test
material added tc make each WAPF, Test solutions were renewad at 24 hour intervels ¢
conduct c? m study. Watsr guality paramsters @i pH, E@m@m‘mv@, iinity, and disseh
oxygen {D.0.) ware mseasured throughout the study.

Sampies of the sxposurs solutions were «ollecied dally end guantitatively analyz
using pm‘gswar@uirs%g& chromatography {(G0). The concenirations ware qu uantitated hy
GC using standard Whole Light m?dat@ Product componani standards. Measurad tast
concentrations are based on the total concsntration of i analytes. Test ﬁ“&*@”ﬁ&i retention
from the statle-renewal procedure ranged from 31.0-66.0%. Dally initial messured
concentrations indicated consistent exposure of the test mysids to W’h@ le Light Alikviate

Product throughout the study.

Ths toxicity of the fest maleriai was evaluated, for nominal and measurad
concentrationg, on the basis of LCsp delernninations w4 24, &é% 72, 2nd 8¢ hours. 7

LCs0 used in this report refers to the conceniration e&aﬁesaﬂg £0% mortality after g ¢
exposura period. The computer-sstimated 28-howr LCsp for Whole Light Alloriate P
mysid shrimp under static-renewal test conditlons was 13.8 ppm based on neminal
@xposure concentradons, and 272 pob based on mean maasured gxposure coreniraiians,
The no coserved effect c@m@nmﬁ@ﬂ (NOEC), based on nominal concanizaticns, was 8.2
Dpm, gince exposure o soncentrations of 19 and greater resulted In significant .
The no observed efiect @@m@nﬁaﬁm o @) based on measured @@m@nmﬁgmg -
21%&%%? gincs exposura to concenirations of 315 ppb and greater resuited In sigaifls
mio .

Dy




Study No.: 88210

The objective of this study was to determine the acute toxicity of Whe!
Alylate Product to aguatic orgenisms by evaluating its offect on mysid shrimp (A
bahia), a rapresentative sait water invertebrate species. Mysid shrimg were sslected
thsy are a salt water test species recommended in U.S. EPA (1) regulations. Static-r
testing of ihe water accommodated fraction (WAF) was chosen as the most apps
study design, dus to the volatile nature of the test material. Under WAF exposure o
texic effects from the soluble componenis of the tast material are evaluated.

The anaiytical standards chosen to evaluate the WAF of Whols Light Alkylate
Product were selscied as representative of the alkane and cycloalkane constitusnts which
account for 68% of the test material. Thase constituents were expected to be found in
highest concentrations in the WAF and account for most, if not all, of the toxicity measured
during the study.

In acute toxicity tests, the most commanly used adverse sffect criterion is death of the
organism. Mortality data collected during the study =re used to calculate an LCs0
{concentration lethai to 50% of the test population after a specific time period which is
typically 96 hours).




Study No.: 65910

Test Organisms:

The mysid shrimp (Mysidopsis bahia) used in the studv were purchased from
Aguatic indicators, St. Augustine, Fl.. The mysids were hsid in 2 holding chamber which
initially were filled with water from the shipping container. Approximately 50% of the
shipping water was replaced upon arrival with Mobil Technica! Center (M C) well water
(Table 1) that had been salinity adjusted with Forty Fathoms synthetic seawsater mix.
Mysids were held for a few hours grﬁ@r to testing following acceptable practices (2,3,9).
Mysid shrimp were fed newly-hatched Artemia sp. nauplii (2425 hours) ad libitum upon
arrival and deily during the study. Continuous aeration was provided during the holding
period to keep the Artemia in suspension (which facilitates feeding} and to help maintain
dissolved oxygen levals. The mysids used in the study werc 5 days oid by study initiation.
Mysids were individually transferred into 20 mL plasiic cups {2 mysids/cup) of last watsr.
Since mysids cannot be individually identified, the organisms in each cup were arbitrariiy
added to the test containers.

Test System:

The Whole Light Alkylate Product static-iar-wal toxicity study was conducted in
labeled pint glass jars, sealed with tefion lined scr«+ eaps. Test jar tabeling included the
study number, CRU number, test date, concentra::» group numbar, rplicate letter, and
species dssignation. Taest jars contained 473 mi of tesi sclution, allowing no heads;
The water scurce for the study was MTC well weter adjusted tc a salinity of 202 ppt.
test exposure chambers were neld in an ir<ubator maintained at 2C + 1 °C. The photope
during testing was 16-hr light/8-hr dark (fluorescent iigring}.

The mysid siwimp ware exposed to individual WAF solutions of Whole Light Alkyiate
Product. Generation of the WAF sclutions was produced foilowing a modification of the
procedure used by Anderson, et al., 1974 (8). Six individual WAF bottles (2 lites} were set
up. A stir bar and 2.28 liters of test water were placed into each boitle. A 2 liter bottls filled
to the neck (instead of the normal shoulder height) can hold 2.48 liters. The bottlas were il
te neck height to iiinimize volatility. A measured amount of Whole Light Alkyiate P
(nominzi concentration), calculaied for each exposure concentration, was added
bottle. All bottles were capped tightly with a teflon lined stopper and parafilm.
vottles were covered completely with aluminum foil. The stirring s  of the
adjusted tc produce less than a 25% vortex. The solutions stirred for
hours, and ihen were allowed to sefile for approximately 45 minutes, @
finding study which allowed a i hour and 40 minute seftling period at test ir
stirring/settling period, the aqueocus phase (WAF) was collscted through
Two 473 ml re 8 were prepared from each individual WAF.

. water quality measurements. The solution in each
study. The renewal
ntratons. The test m

The test meterial, Whole Light A
ratory’s Ch iﬁ@g Unit (©
_ . A8 P

CRU No. 941¢
The stablilty,

Product, was

from a hom
| and Che
is entively of Light Alk
sfrengih, purity, and

Labo
th




characteristics which idsntify the test material are the rezponsibility of the s
concertrations used in this study weare prepared by pinetiing known quantit
WAF bottie on e waight to volume basis, barad on the dansity (0.7 ¢/mi) of the
Following a stivring and settling period, the acueocus phase of each solution
coresponding exposure concantration.

Tesi Procedure-Biological:

A range finding siudy which was not protocol diivern was performed on Cclobar 19-
21, 1994. The results of this analysis were not used in the study.

The range finding test discussed in the protocsi was run November 17-18, 18984,
This siudy was parformed using static renewal procedures with sealed iest chambers
aliowing as little headspace as possible. Test mysids wers exposed to a conirol and
concentrations of 0.92 ppm, 9.2 ppm, and 92 ppm. At tsst terminaticn, ne menality was
observed in tha control, with slight mortality (3 mysids, 15%) in: the 0.92 ppm conceniration.
iso at 48 hours, nearly total moriality (18 mysids, 90%) was found in the 9.2 ppm
~oncentration, with total mortality in the 92 ppm concentration. Based on these resuits, a
dose range of 0.3-8.2 ppm wes determinad for the definitive study.

An initial 86-hour definitive study was cond:icted December 12-18, 1934, consisting
of a control and tast concentrations of 0.3 ppm, 0.6 ppm, 1.2 ppmi, 2.5 ppm, and 2.2 pom.
This study was conducted using a closed container, static-renewai test procedure, with daily
replacement of sc:ution in each test chamber. At test termination, no mortality wes o ad
in the 0.3 ppm concentration, with insignificant rmortality (1 mysid, 5%) in the control, 6.8
opm, and 1.2 ppm concentraiions. Also at 96 hcurs, patial morality was observed i ‘
2.5 ppm (5 mysids, 25%) and 2.2 ppm (9 mysids, 45%) concantrations Since no e
concentration produced greater than 50% mortality, the 96-hour LCg0 was >9.2 pp
highest concentration. A second definitive run was conducted, with & higher dose rar
deilermined the actual LCsp.

A second definitive toxicity study was conducted Decamber 19-23, 1994, This s
was conducted using a static-renewal test procedure, with daily repiacemsnt of solu
each test chambei. Unfortunately during this definitive study run, two sets of chs
analysis samples were, inadvertently, not taken. Due to the relative importancs of
two sets of chemical analyses to the determination of the meastired toxicity resuiis, the
was rerun.

The definitive toxicity study documented in thie report was cond

1995. This study was conducted using a static-renewal test pr
replacemant of solution in each test chamber. All concernirations were run in
glass jars containing 473 ml of solution, with ne headspace. MMysid shrimp wese
added, two at a time, until each replicate contained 10 myside, within one i of
solution preparation. The test chambers ware held in an incubator (20 £ 1
with teflon lined screw caps 1o minimize volatilization. Exposure con
newed at each 24-hour interval during o
out of each lest chamber, leaving only ei
 distressed. A sample of cach final solutios




d, during renewas Or &t termination. At each ohssrvaiion pariod, the
alive in all exposure concontrations were counted. Live arimals we
chambers o actount for mortality, cannibalism, and missing myside.
removad from the jars at each renewal period. At each obssrvation period, :
Jbserved for behavioral abnormalities such as being hvpsractive, lethargic, moveinen
on prodding, and siratic swimming.

Tes! Procedurs-Watsr Quality:

Water quality parameters of disgolved oxygen (D.0.), pH, salinity, and te:
were measured at study initiation and daily in a portien of the freshiy-preparad i
containing no test organiems. Thess water quality parameters were alzo taken daily i final
replicats samples. Water quaiity was performed only on fina! samples from: test chambe:
that cortained sorne living organisms at the previous cbservation period, and in iritict
samples from chambers with somsg living organisms present. Dissolved oxyzen wi
msasured with & YS! Mode! 57 D.O. Meter with a Mode! 5739 D.0. probe. The pH wes
measurad with an Orion Modsi 520A Digital pH/mV Meter with an Orion Mods! 2-02
Gomtination pH Electrsde. Salinity was measured with a Spartan Model A366ATC Salinity
Hand Refractomeier. Temperature was measursd with a hand-held thermometer, with &
stainless steel thermocouple.

Test Procedure-Chemical:

Chemical analysis was performed on 40 mil samples of the iniial WAF solutions af ws
control and exposura concentrations at test initiation, 24, 48, and 72 hours and on final
samples of the control and expsaure concentrations at 24, 48, 72, and 96 hours. Che
analysis was performed only on final samples from test chambers that contained sor
organisms at the previous observation period, and in initial samples from cham
some iiving organisms present. Final samples were a camposite of the two repli
samples were collectec in 40 mi jars with septum caps with no head space, an 168
to the Analytical Chemistry group for analysis. Chemical analysis was performed
days of sample coilection. The concentration of Wi Light Alleylate Proguct |
(measured concentration) was datermined by using purge-and-trap and a
chromatograph equipped with a flame ionization detector {GC-FID) {ollowing the
developed in the methods vaiidation study (Study No. 65968) (Appendix. 2). The followine
cermmponents of Whole Light Alkylate Product were suantified: 2,3-dimelthyl b 2.4
dimethyl pentane, 2,2,4-trimethyl pentane, 2,5-dimethyl hexans, 2,3,4-trimsthyl pe
2,3,3-trimethy! pentane, and 1-methyl-1-sthyl-cyciopentane. Based
validation study, thase comsonents represent 6% of the composiiion
Alicylate Product. All chemicai analyses (Appendix i) were performed by C.W.
the Analyticai Chemistry Group.

Statistical Analysis:

ng binomiai probablility analysis, moving avers
The LCz0 was also calculated using the S
rert methods of anal
riate for ail possible
fration values ware calculated using
sle of the data present in this




Measired dose levels
3nis, for aach ¢ niration.
) on limit, a m v&éw& wes For
(all samples), a siandard d@w@%ﬁ@ﬁ aleo @&&@u@&m The aves
ured @w@%@ for each time pericd were ust g with correeponding survivai data
pm@w@ ~ d NOEC vaiu@@ “Also for pazch concantration, all inital ear
values were avere | all finel sample vaiuss were averaged. The percent di

betwesn initial and final averages was used to calculate the average pen
each axposure periad.

et

ot relention at

Data Storage:

The study was conducted according to the EPA Good Laboratory Practics Stes
{40 CFR Part 792) (10). Raw data (Agp@ﬂ@ay 3) and the original final report are maintal:
in ihe Archives of Stonybrook Laboratéries Inc. locaied in Pennington, New Jersey.
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m@ﬁaﬁﬁy was :

concentration {14 mysids, 70%). Th ;

mysid shrimp under s@@%ic-eamwaﬁ test mﬂ@iﬁ@m w&s, therefore, 13.6 ppm
n@msn&ﬁ expesure concentrations, and 272 ppb based ¢n mean moasures exposure

it ehould be noted that by study termination. e ; :

in the two highest concenirations with survivors. in m 82pn @m 3 of the
survivors were normal, 6 survivors wers lethasgic, and the other 7 survivers moved oy
prodding. in the 18 pprn concentration, S of the survivors moved only on | %!
other survivor was immobile. All behaviorzl cbservations are g 3 i

3&&“@@&@3 of the control af
gquantitatively analyzed using gm’g and-ire Digas %‘ar
@@sec@ﬁmaﬁ@ﬁs were guantiiated using

rds, Test material retention from the
ally initial measurad concent
hole Light Allylate Product th

il exposure c@ﬁ@@ﬁﬁmﬁem were mé!@c&gg daily
C)

én




&

gy No.: 65310

Environmental Protaction A @my (EFA). 1962. Gu
%@ggﬁ% for Environme fHlects Testing. EPA

Lussier, S.M., Gentile, J.H. ang J. Wa
%é@@w M@%@ég and Cyanide on ﬂ%,nséfé slg
Aguatic Tczicology. 7:25-85.

Cenitile, J.i., Gentile, S.M., Hof
1983, ?“?%@ Effects of a Ciwon
and Population Dynamics of &
65-68.

Nimmo, D.R., Bahner, L.H., Regs%sﬁ.ﬁ
1677. My ssdagss% bahia: An Estuarine Sm@s% Su
Toxicity Tests to Determine the Effects of a Poliutant.
tiazard Evaluation, ASTM Special Technicai P

é; Hamalink, eds. American Soclety for Testin

pp. 108-116.

erson, J.W., Neff, J.M., Cox, B.A., Tatem, H.E. and G54 Hig
Characleristics of ﬂﬁsy@méeﬁg and Water-Soluble ¢ of
: Olls and Their Toxicily to Estuarine Crustz

27:75-88.
S@%@s" an, C.E., Busch

Computar %’mgsam %@s C

Aethod for ﬁsﬁwaﬁﬁg Median Let
ys. Eav. Sci. and Tech ﬁm 714-719.




38 (CaCl3)

‘“SS




NOEC*




Day 0:
1 hrs.
3 hrs.
6 hrs.

24 hrs.

Day 1:
1 hrs.
3 hrs.
6 nrs.
24 hrs.

Day 2:

1 hss.
3 hrs.
6 hrs.
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6 hrs. 20N 20N 20N 20N 20N 12L387i
24 hrs, - 20N 2004 20N TON1L 16NIX  2L.9P.9X

20N 20N 20N
20N 20N 20M
20N 20N 20N
20N

igN 1L,108
sN2L.20 1
12N 4L.31 14

24 hrs. 19N, 1M

N, 1L.81 ===
an,1L.81 e

ace

19N 20N 20N 12NSLIX  INSLAZIX




20.85
20.5
20.3
20.1
20.0
19.8

20.2-20.8
16.9-20.8
18.5-2G.7
19.6-20.4
18.2-20.5
19.3-20.4

8.7
8.7
6.7
6.6
€.6
8.7

8.37-8.50
8.38-8.52
£.38-8.51
8.35-8.52

1¢ 18-19
18 18-19
18 18-18
19 19-20
18 19-20
19 e




Study Neo.: 68910

Conrol A 20.3 - 8.35-8.43
Controi B 202 20.1-20.2 8.35-8.45
96ppm A 202  20.1-20.3 8.30-8.45
06psm 8 208  20.0-20.1 8.38-8.45
25ppm A 203 20.1-20.5 8.40-8.46
25ppm B 203  20.1-20.4 8.40-8.45
92ppm A 202 20.4-20.3 8.41-8.4€
92ppm B 202 20.1-20.3 8.42-8.47 \
18ppm A 202 20.1-20.3 8.43-8.47
i6ppm B 202  20.1-20.3 8.43-8.47
49ppm A 203 20.2-20.3 8.43-8.48
49ppm B 203 20.2-20.3 8.43-3.43

D.0. (com)
e

A 6.2 5.5-6.7 19 19-20
B 6.3 5.8-6.7 19 1g-2¢
A 6.2 5.8-6.6 20 162
B 8.3 6.0-6.6 18 18-20
A 6.2 6.1-6.4 18 19-20
B 8.1 5.9-6.4 ] 19-20
A 6.1 6.0-6.4 20 18-20
8 6.2 6.0-6.4 20 16-20
A 6.3 8.2-6.5 20 12-20
B 6.5 6.3-6.8 20 18-20
A 6.4 6.3-6.5 0 19-20
B 6.4 6.3-6.5 20 16-20




Study Ne.: 68910

TABLE 7: Measured Exposure Concentrations Delermined for the Acute Toxicity Study of

Whoig Light Allylate Product to iiysid Shrimp

All values in ppm
Controi ND ND ND ND ND
0.6 ppm 0.013 MD 0.039 0012 0.028 0.037 0.019
2.5 pem 0085 ©.028 0.050 0032 0.103 0.108 0.075
9.2 ppm 0.143 0065 0330 0.163 0.321 0e  0.190
18 ppm 0.212 0.098 0513 0215 05680 0.197 0500 0227
49 ppm 0497 0.283 0.969 0.457 e e ¢ e

Sampia not taken due to complete mortality at 48 hours.




\BLE 8a: Dally Cumulative Averages of the Measured Exposure Geoncentrations

Detarmined for the Acuts Toxicity Study of Whole Light Alkylate Product to
Mysid Shrimp
All values in ppm
s. 48 wgf Z%;r.

Control ND° ND ND
0.6 ppm 0.006 0.016 0.016
2.5 ppm 6.042 0.042 0.052
9.2 ppm 0.104 0.175 ¢.191
18 ppm 0.185 0.260 0.289
49 ppom 0.390 0.552 0.562

TABLE 8b: Initial/Fl naﬁ Averages and Percent Retention of the sasm’aﬁ Ex
De&aminm for the Acute Toxicity Study of Whoie Light

Al values in pom
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To: ;. F. Barbieri Date: July 17, 1995

From: C.W. Chuang L~ CC: M.T. Benkinney

RE: ANALYSIS OF WHOLE LIGHT ALKYL
FRACTION (WAF)

ATE PRODUCT IN WATER ACCOMMODATED

STUDY NO: 65910

The analysis of whole light alkylate product in WAF was performed following a purge-and-

trap/gas chromatography procedure recently validated in-house {Study no. 65969). The results
are as follows:

Table 1.1. Concentration of analytes in stock solutions prepared at 0 hour

Sampie| Prepased 2.3- 24- 1 224- | 25 § 234- | 2,3.3- gﬁ-memyHe Total
ID | concentration (dimethy! (dimethyl ltrimethyl dimethy] [isimethylitrimethy!  ethyl- {ppm)
{(ppm) butane | pentane | pentane | hexane | pentane | pentane | cvclopentane

1100 6 ND* NDf NDI NDf MO NDj

2100 0.6/ 0.005 ND{  0.004 0.004 0.013
3IC0 251 0019 ND| 0.015 ND1 s 0.014 : 6.055
4IC0 920 005 0011} 0.036 ND 0016 0.030 ND| 0.143
SK0 181 00007 0.017] 0.047 Nﬁﬁ 0.0200 0.038 NDy 6.212
6100 49 0.187) 0.037] 0.114] 0010 0051 0.09 0.002] ©.497

* ND = not detected at the method detection limit (re: Study no. 65969):
23- | 24- | 2.24- g 2.5- | 2.34- E 2,3.3-
dimethy! | trimethyldig 1 (erimethyl trimethyl
0.0041 0004 0004

[MDBL ¢

Sample; P
ID |o

1F24
2824
3F24
424
SF24
6F24




Table 2.1. Concentration of analytes in stock solutions prep

Smdy Ho. 65910

Sample med 2.3- 24- 2,24- E 2.5-
D raticn (dimetivi i dimethyl imethylidimethyl rin
{gpam) butane | pentane | nentane | herane
1124 0l NI ND| D iﬂﬁ)ﬁL
2024 086 0011 NDE 0.011 N‘Dﬁ 0.
324 2.5 0.017 HDI 6013 NDJ
4124 9.2 0101 0023 0083 0006
5124 18 0.187 0037 G119 Q009 054
6124 480 03683 9.073] 02270 040220 04095

Table 2.2. Corcentration of analytes of 48-hour WAF from iest containe

Sample 2,3- 24- |1 224 | 25 | 234- | 2,3,3- | l-methyl-1- | Total
ID | concentration dimethyl idimethy! (trimethyiidimethy] rimethylitrimethyi ethyl- (epm)
{pom) butane | pentane | pentane | hexane | pentane | pentane e

1F48 0 ND ND ND NDI D ND| ecoe

2F48 0.6, 0.004 ND €004 NDJ| ND{ 0.004 . 0.012
3F48 2.5] 0.011 ND  0.008 NDi  0.0040 0.009) ND 0.032
4F48 9.2 0057, 001y 0039 NDi 0018 0.038 ©.163
5F48 180 0.084 0015 0.049 ND| 0023 6.047 D 6.218
6F48 49, 0.173; 0033 0.165, 0007 0047 0.092 €.457

Table 3.1. Concentration of analytes in stock sclutions prepared at 48 hours

Sample 2,3- 24-
D @ n (dimethyl Cimethyl | trime
butane | pentzme

1148 0 ND| WD

2§48 06, 0010 ND
3148 2.5 0.030] 0.007

4148 22 0.104F 0.023

548 18] 0.18 0.04

Table 3.2. Conceniration of analytes of 72-hour WARE

[y

Sample

1F72

2F72

3F2

4F72

SE72

b2




Smdy No. 65910

Total

{pp=)
2172 0.6 0512 NDF  0.01G] NO| 0005 0.0106
3172 2.5) 0031 04007 0.027 ND! 0013 0.027
4172 o2 0431 04028 0200 0008 0847 0052
5172 18 017 0.036) @gmg 0009 0053 0.167

Table 4.2. Concentration of analytes of 96-hour WAF from test containers

Sample; Prepared 2,3- 24- i 224- 1 25 | 234 | 23,3 | l-methyl-i- § Total
D | concentration dimethyl [Gunethyl |irimethyl dimethyl |t

methyltrimebyll  edayl-
(opm) | butane J pentane | pentane | hexane tame | pentame | cych :
1F96 ¢l MD| ND D ND ND
2F96 06| 0007 ND ND|  ND| 0006
1F96 2.51 00220 9.005 NDi  0.010] 0019 0.001
4796 921 0064 0013 NDi  0.022] 0046 _
SF06 18l 0083 0.016] 0052 ND{ 0004 6.052 ND| 0.22%

Please call me to discuss the results.
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LIAISON:

STUDY NUMBER:
CRU NUMBER:
TEST ARTICLE:

STUDY TITLE:

RESULTS:
The development and

the analysis of waie mate
subseguent determination of optimal WAF
’ loped and vali

using seven
of the whole light alk
«a;ésam







STUDY B




STUDY §

represent %&% of %E*a@ w@:@%& EBpit : of
¢ ﬂ@ﬁ 3’3@ 5 @&ﬁﬂ@fw@%&@ﬁ

(sum of am‘? @@m@@mm@? of 1. 6 pea
) approximately 12 hours at a

EPiL.




EXPERIMENTAL DESIGN SUMMARY:

methanol &@%@%@ﬁ
into the purge-and-
ﬁ@%mm ?mm the ¢

%@gﬁ of the @G m@ums@ where the ssmmmﬁ c
ma@uﬁs@ m@%g@mg %&@%’3 mmp@m@'g response $@ﬂ$§§m§y, ?%@
: edure s’m been vmﬁs@ a WAF of

CRU# LOT# EXPIRATION PURITY



STUDY NO. 65969

Secondary working standard mixes~-Two standard mixes of the eight whole light a
component as%:aﬁ@s plus hexane were prepared by mixing their individual stock stan
meihanol for 8 concentration of 100 pg/mi.: mix I isopentans, 2,3, 3~*ﬁm@§§wg§m§m,

methyl-1-ethylcyclopentane and mix i contained the remaining S analbtes plus the sus
hexans.

Calibration standards~Five levels of siandards (approximately 1, 5, 10, 25 and 50
prepared from the secondary warking standard mixes.

ug/mlL) were

Spiking surrogate standard-An approximately 10 ug/mL of hexane was prepared in msthano!
from the stock standard. This solution was spiiked in all blanks, spikes, and samples prior to
analysis.

Storage and handiing precautions --All solutions (except stock standards) were stored at 4°C

and si&ﬁ with study msm@af names, concentrations, and axpiration date. All so ma@ng will
be disposed of upon release of the final report

PROCEDURE:

Set up the acquisition sequence on the Waters chromatography data system.

A 8§ ml Luer Lock syringe is filled to overflowing with deionized water which

heated to boiling to remove residual volatile @s’gaﬁs@s Ths @ unger is replaced and ?ﬁ%@ w&%s'

compressed to the 5 mL mark. The plunger is pulied back slightly to aliow for the

ul of calibration Sﬁ&ﬁ@&?@ or spiking surrogate sﬁaﬁdar@ After the solution s@ loa

P&T, press START on the LSC 2000 front panel to start the purge-and-tra

Inifial calibration - Run five levels of calibration standards ioilowing the p
above and calculate the response factor (RF) of the individual analytes base

5 (8.9., 5 ul of 2 1.0 pg/

standard injected into %ﬁ% s%ymg@

Calculate the average s@@mﬁg@ f@@mf QRF@@) and 8 ﬁ@%?ﬁ deviation §$m of five
calibration st

the calibration usin

anaiytes is used

through zero) v

-level

Sample analysis - The &
@ﬁ%y gnce using one of



WAF GENERA

TION AND EVALUATION:

Two types of WAFs of Whiole Light Alkylate Product were evaluated to demonstrate eguilibrium
and maintenance of test material. A WAF prepared with {reshwater was @V@%@i@ﬁ at
0.1,3,6,24,36,48,60 and 72 hours aftar preparation while a WAF prap: iibwater v
evaluated at 0,1,3,6,12.24, 38 am@ 4% hours after p?@p@?&isﬁa The WAFs wgr@ gen
following medification of the procedure used by Anderson, et a! (1974, Ma

arine Bicl., 27:
Two WAFs were prepared, usmg each water type, containing 50 ppm of Whole ugm Alkylate
Pmﬁ ‘

2. One WAF of esch water type was @fspa%d in a bottle filled o the neck to minimize
fazzpace ("XXX1X" sample designation, .9, sample "3FW2B" is a 3-hour, ireshwater,

WAF, the S%ﬁ@ of duplicate samples collec @@) whiie the second WAF of @g@h W

was prepared in a boitle fillad to the shoulder to maximize preduct-water contact (

sample designation). Duplicate samples were coiiected from each bottle (excapt %@s’ time zero
"XXKX2X" series) at the specified time pericds, with one sampse aaaiyzeﬁ using m@
methodology determinec from the in-house validation and the other sample acting a
backup. All samples were collected in 40 mi glass vials with no headspace. The agm@m?aﬁ@ﬁ

in each flask was quantified to evaluate the consistancy of the WAF im@, weater type and
stirring procadure.

ACTICES:
This study was conducted according to the EPA Good Laboratory Practice Standards outlined

in 40 CFR Part 180, Federal Register Voi. 54, No.158, @ﬁ‘?/%g.

Test Substance(s) Characterization - The methods of synthesis
of the test materiais is the responsibility of ih@ sponsor. I
strength, purity and composition of other characteristics whic

the regp@nssbassiy of the sponsor. The test aﬁnc&e data are located

Chemical purity and stability data for refersnce and control sta
with the exception of 2,3,3-trimethylpentane and 1-methy E@ﬁmgﬁw
the suppliers (S@@@%@@ Sigma). The iatier two @@m@@uﬁ@s were @%@y

Stonybrook L ories Inc. These daia and those provided by the suppliers
the raw data.

RECORDS M

A\INTAINED:

The study file cantains but is net imited to the fellowing records or verfied coples of:

Notice of Intert 1o Initiate Study




STUDY NO. 5882

[z
Lyl

€

METHOD EVALUATION/VALIDATION:

The use of the PT/GC technigue for the analysis of whols light alkyiaie product WAF was
based 0.1 a review of the test articls composition and the anticipated @@m@@sﬁim of the W&?
The use of PT/GC runs threughout the EPA anaiytical methods series for drinking water
municipal/industrial effluent water (600) and wastewater (80C0). The method has
tentatively validated for the analysis of gasoline range organics (GRO) in the last year and
drafts of 2he method were made available by the Office of Solid Waste {OSW) prior to the
expected promulgation in late 1994.

Six alkanes and one cycioalkane were selected (repressnting 68% of the components of the
test material) for the in-house evaluation/validation. Hexane was chosen as the surrog
EPA prucedure for the evaluation of method performance is an appropiiate standard ﬁy wh ich
to assess in-house method validation. Determination of the method detection fimit (MDL), lim#
of detection (LGD} and limit of quantitation (LGQ) provide an exceilent messure of the
sensitivity and precision of the procedure. MDL is defined as the minimum concentration of a
substance that can be measured and reported with 98% confidence that the value is
zero. The LOD is the lowest concentration that can bs detsrmined statistically differently from
the blank. LOD is numerically defined as w@s times the standard deviation from
measurements of standard. %.Q@a the level above whici: guantitati
and is numerically dsfined as ten times the s’iaﬂﬁar@ deviation ér@m replicate mes
standards. The LOD, LOQ and MDL were determined from replic
anasysss and surrogate m water at 5 PPB. In genersl, the per ¢co
siow 5 PPB. The LOD, 1.0Q and MDL for each of the c@mmm@s is

WAF GENERATION AND EVALUATION:

Two types of WAF were generated to evaluate the affect of mixing and hea
WAF concentration. The concentration of test article @@mmn@ﬁis was gﬁgmﬁ 2
(tactor of 2) in the "minimal headspace” type WAF as

' ol

and summed seven anaivtes monitored for b
(through 48 h@@fsp Th

WAF concentrati approximately 12 hours in
am 24 hours iss freshwaiter (i 6 PPM) usi ﬂg the mmsm@ﬂ E%@@ sgs@s
7 in ﬁg@f@%

it concentr m@ for %rss
ration of the
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Figure 2 Study No. 6596
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Individual Monitored Componant Concentrations in Whole !
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Figuve 4 Smdy%ﬁ@
Comparison of Whole Light Alkylate Product Alkanz Concentrations o
The Neat Material With Their 24 Wour WAF Concentration (Sal w@t@s}ﬁ
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Figure 4 S Study
of Whole Light Alkylate Product Alkane Concentrations In
terisl With Their 24 Hour WAF Concentra” “on (Saltwater)
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STATIC-RENEWAL 96-HOUR ACUTE TOXICITY STUDY OF
THE WATER ACCOMMODATED FRACTION (WAF) CF
WHOLE LIGHT ALKYLATE PRODUCT TO FATHEAD MINNOW

MATERIAL TESTED:

CRU SAMPLE MNo.:

REQUESTER:

STUDY PERFORMED BY:

STUDY NITIATION DATE:

EXPERIMENTAL START DATE:

EXPERIMENTAL TERMINATION

STUDY No.: 65208

Whole Light Alkylate Frodudt
94194

Peirolaum Product Ste
c/o Synthetic Organic Che

Ty Suiie 1090
Washington, 05.C. 20005

"%% Gouncl




Compliance Statement

Study No. 65908

This study was conducted according to the USEPA Toxic Substances Controf;
Good Laboratory Practice Standards. 40 CFR Part 792, except as noted beiow;
the final report fully and accurately reflects the raw data generated in the study.

Excegtions to GLPs:
1. The test material, Whoie Light Aliiylate Product, was nat charactserized and
stability analysis was not performed at this facility.

2. Some dalz entries were made late. These laie entries were indicated as
such.

3. Some equipmeant logs were not up to date at the tims uf the study.

/4

Btudy Director




STONYBROOK LABORATORIES INC.

QUALITY ASSURANGE STATEMENT

Study Number: 65908

Title of Study: Static-Renewal 95-Hour Acute Toxiclty Study of the Water Accomimio

Fraciion (WAF) of Whoie Light Alicylate Prodiuct to Faihead Miancw

Listed below are the dates that this study was reviewad by the Quality Assurance
Unit and the dates thiat the findings wers reviewed by the Study Dirsctor and
Management.

DATE(S) OF PHASE DATE(S) REVIEWED

11/15/04 PROTOCOL REVIEW
11/17/34 IN-PROCESS INSPECTION
12/19/54 IN-PROCESS INSPECTION
3/28-31/35 DATA REVIEW

4/5/95 FINAL REPORT AUDIT
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To: J. F. Barbieri

From: C.W. Chuang ,

The an:  is of whole light alkylate product in WAF was performed following a
trap/gas chromatography procedure recently validated in-house (Study no. 65969). 1
are revised as follows:
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Table 4.2 Concenuation of analytes of 96-hour WAF frora test containers

Sample| Prepared 2.24- 2.5- 234- | 233 B»me@yﬁwﬁ-a Total

D mm@mm dimethyl mmemyﬁ dimethyl mm*ﬁﬁzyﬁ m&hys {epm)
{ppm) |

iF96 L acse

2F96 il 8.814

3F96 52 . 0022 \ &. E@

4F96 97| 0.1490 00240 0076] 0.005] 2.352

596 9] 02190 0041 0.157] 2.005 3 8.661

Please call me w discuss the results.
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STONYBROOGK L AB
REPORT RE

TO STUDY DIRECTOR/LIAISON:
STUDY NUMBER: __

CRU NUMBER:
SAMPLE NAME:
STUDY TITLE:

TORIES INC.

REQUESTER:

RESULTS:
L.Cs0 27 ppm for Whole Light Alkylete
LCs50 423 ppb for W

Produet (nominal)
oie Light Alkylate Product (measured)

A static-renewal 96-hour toxicity study was conducied De )er 12-16, 1884 to determine
the acute toxicity of Whole Light Alkylate Product to silverside minnow, a representative salt water
fish species. Test fish were exposed to individual water accommodated fractions (WAFs) of the
poorly water-soluble test material at nominal concentrations of 3 ppm, 12 pom, 22 ppm, 52 pi
97 ppm (w/v, based on densily). Nominal test concentrations are based on the loading rate, or
amour of test material added to make each WAF. Test solutions wers renewed &t 24 hour intervale
during conduct of the study. Water quality parameters of pH, temperature, salinity, and diss
oxygen (D.O.) were measured throughout the study.

Samples of the control and exposure concentrations were collscted dally and quaniit
analyzed using purge-and-trap/gas chromatography (GC). The concemtrations were
using Whole Light Alkylate Product component standards. Measured test ¢
on the fotal concentration of all anaiytes:. Test material retention from the ¢
ranged from 57.1-80.1%, producing consistent exposure of the test fish
Product throughout the study.

The toxicity of the test material was evaluated on the basls of LCgg ¢
72, and 96 hours. The ferm LCsg used in this report
montality after a specified exposure period. er-estimated 96-hour LCgg for
Alkylate Product to silverside minnow under static-renewal test condliions was 27
nominal exposure concentrations, and 423 pob bas
S&-hour no observed effect concentration (NOEC), base
since exposure 10 con rations of 22 ppm and gre
hour no obssrvaed e conceniration (NOEC), based on measured ¢o
since exposure o concentrations of 306 pot greater resulted in signif

Approvals:




STATIC-RENEWAL 96-HOUR ACUTE TOXICITY STUDY OF
THE WATER ACCOMMODATED FRACTION (WAF)
IDE MINNOW

WHOLE LIGHT ALKYLATE PRODUCT TO SILVEF

STUDY No.: 65911

\TERIAL TESTED: Whole Light Allylate Product

CRU SAMPLE Ne.: 94194

REQUESTER:

STUDY PERFORMED BY:

STUDY INITIATION DATE




Compliance Statement
Study No. 65911
This study was conducted according to the USEPA Toxic Substances Control;

Good Laboratory Practice Standards. 40 CFR Part 792, except as noted below;
the final report fully and accurately reflects the raw data generats

Exceptions to GLPs:
1. The test material, Whole Light Alkylate Product, was not characterized and
stability analysis was not performed at this facility.

2. Some data entries were made late. These late entries were indicated as
such.

3. Some equipment logs were not up to date at the time of the study.
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The analytical standards chosen to evaluate the WAF of Wi
Product were s as ?@pf%s&n%&tw% of the @
account for 68% of the test material. These consti
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during the study.
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organism. WMorlality data collected during the s&u@y are used e@ c&iw&&%& an L@g@
(concentration lethal to 50% of the test population afler a g i
typically 96 hours).
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(Wawﬂ%@y‘s ﬁsﬁse) and Artemia sp. nauplii (2@@ hrs. 0&@) &d libitum du

emperaturs in the holding tank was maintained at 20 + 2 °C during t
m mortality of the test population was <5% in the 48 hours prior to
silverside minnow were not fed for 21.5 hours pr ng the definitive study
during conduct of the study. Since m@vndua! identification of the ﬁsh was not
silversige minnow were netted and arbitrarily added to each test ¢ P
of the test mué@tmn (Table 2) was dstemmad to be less than 1.0
collecied in the study ighed and measured after test terminat

Test System:

mga

etal., @‘?@ (ﬁ}
initiation, six indi WAF ¢ si@g
were placed into

smme concentra
g@gsaam pressure si




et G %@W o
s a liquid. s s §
@mmcgensm Wi identified the test ma
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Study No.: 65911

Digital pH/mV Meter with an Orion Model 81-02 Combination pH Electrode. Ety
measured with a Spartan Model A366ATC Salinity Hand Refractometer. Temperature
measured with a hand-held thermometer, with a stainless steel thermocouple.

Test Procedure-Chemical:

some living organisms at the previous observation period, and in initial samples from
chambers with some living organisms present. The samples were collected in 40 mi viais
with no head space, and transferred to the Analytical Chemiistry group for analysis. The
concentration of Whole Light Alkylate Product (measured concentration) in each sample was
determined by usin% purge-and-trap and a gas chromatograph equipped with a flame
ionization detector (GC-F D) following the methods developed in the methods validation
study (Appendix 2, Study No. 65969) Details of the method are included in the appendix.
The foliowing components of Whole Light Alkylate Product were quantified: 2,3-dimethyl
butane, 2,4-dimethyl pentane, 2,2,4-trimethyl pentane, 2,5-dimethyl hexane, 2,3, 4-trimethyl
pentane, 2,3,3-trimethyl pentane, and 1-methyl-1-ethyl-cyclopentane. Based on the method
validation study, these components represent 88% of the composition of Whole Light
Alkylate Product. All chemical analysis (s. mary in the Analytical Chemistry Report) was
performed by C.W. Chuang of the Analytical Chemistry Group

Statistical Analysis:

Daily LCsg values were calculated on the basis of mortality data and
nominal/measured dose levels. Siatisti al analysis of the data was calculated by a computer
software LCs0 program developed by Stephan et al. (7). This program statistically
calcuiates the LCs0 using binomial probability analysis, moving average angle analysis,
and probit analysis. The LCsg was also calculated using the Spearman-Karber method
(8,9). These different methods of anaﬁyzing the data are used since no one met
analysis is appropriate for all possible sets of data that may be obtained (10).

selected for analysis of the data present in this report was determined by the ¢ch
of the data base.

Daily measured dose levels, for each concentration, were a cumulative
sample values evaluated between the 9 hour initial sample and the final sample,
for that time period. Measured dose levels were the cumulative total of all ¢
material components, for each concentration. In cases where the meas
lavels were below that component's detection limit, a zero value was ing
' on lirnits used were determined in the

(all samples), a standard devia
for each time period were used alon
| LCs0 and NOEC values. Also for
yed, and all final sample values w
| and final avera ‘

of alf
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The LCsg values for the %sehous static-renewal toxicity s
Product to sliverside minnow (Menidia bei
nominal exposure concentrations, the 24
the 72 and 96 hours valuss were 32 ppm and 27 .
measured exposure concentrations, the 2
525 pob, 483 ppb, and 426 pgb e’sspecﬁveiy AES LCsq vgiuag were determined by
binomial probability analysis. Cumulative mortality data for this s&uﬁy are presented In
Table 4. ehaw@a’as Qb&@wati@ns for this study are presented In Table 5.

Water quality :arameters of pH, dissolved oxygen, salinity, and tempea’a re were
performed enay on Init.a . »mplas from chanbars with some living gsyanisms pres

final samples from test cnambers that contained s@m@ living @fganisms at the B
observation period. Mean values and the range/standard deviation for each test ¢
are summarized i Tablss 6 and 7.

The measured concentrations of Whole Light Aﬁkysate Pmdusﬁ in me test chambers
were ﬁsﬁeminsﬁ by puig@-m -trap/gas chromatography vendix 1). The concentr:
listed in this appendix are based on the coding system ident s@ﬁ in the raw data
first character represents the test concentration group as listed in the protocol; the se
character represents either an initial (I) or a final (F) sample; and the third and
characters represent the hour of the sampaéng peried. The measured
concentrations and calculated averages of the samples collected during the st
percent retention for average initial and final samp!e% coliected @méng the stugy
summarized in Teble € and 9. The chemical analysis &sshn%u@s used in this study w
developed during the Methods Validation Study (Study 65969). A c@@y of this
provided in Appendix 2.

A
.




Study Ho.: 65911

The temperature and salinity monitored during the study remalned v
limits. The pH values remalned consistent among cem&nﬁmﬁ@ng
levels remained above 60% saturation in all doses. No mortall R% havioral
were observed in the confrol cnamb@s's mmugmut the sﬁuﬁy @5 m@ﬁ@é&y
in the two highest concentrations, 52 ppm and 97
mortality was obssarved In the 3 ppm %nd 12
cbserved in the 22 ppm concentration {6 fish,
Aikylate Product to silverside minnow under static-rer
pcpm based on nominal exposure concentrations, anc
exposure concenirations.

Samples of the control and exposure concentrations were collected dally
quantitatively analyzed using purge-and-trap/gas shmma&gmp&g (@Q)
concentrations were quantitated by GC using standard Whole Light Alkylate P ct
component standards. Test material retention from the static-renewal procadur
§57.1 10 80.1%. Daily initial measured concentrations indicated consist E @
fest fish a@ Wmie Light Alkylate Product throughout the study. A trace amount
(1 ppb) was quantified in the final control samples at 48 hours.
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TABLE 9a:

ily Cumulative Averages of the §
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O -
ND ND ND

0.027 0.032
0.242 0.137
n.196 0.295
1.302 1.902
1.300 1.300
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To: J. F. Barbieri

Date: May 9, 1995

From: C.W. Chuang -

Ly~

RE: ANALYSIS OF WHOLE LIGHT ALKYLATE PRODUCT IN WATI
FRACTION (WAF)

L ACCOMMODATEL
STUDY NO: 65911

The analysis of whole light alkylate product in WAF was performed following a purge-and-
trap/gas chromatography procedure recently validated in-house (Study no. 65969). The results
are revised as follows:

Table 1.1 Concentration of analytes in stock solutions prepared at O hour

Sample| 24- | 224 | 25- | 234 | 2,33 | l-methyl-1- | Total
D |co jimethyl [rimethylidimethy! (trimethyl irimethyll  ethyl- {(ppm)
1160 ] ND| ND
2100 3 0.004 ND| 0.009 ND| 0.005 0.0 0.027
3100 120 0189 0.029 0.074 ND| 0.030 ©.37
4100 20 0073 0016, 0.046 0.020] 0002 6.198
5100 52| 0499 0086, 0279 0.047] 0.168f 0294 0.003] 1.37¢
6100 970 0263 0067 0326 0069 0256 0.447 0.004, 1.432

# ND = not detected at the method detection limit (ref: Study no. 65969).

Sample

D

1F24

2F24 3 O

3F24 120 0033

41524 20 0.033

524 s20  0.633

6124 97) 0529 0088 0.225




Table 2.1 Concentration of analytes in stock solutions preps

ed at 24 hours

' Study No. 65911

Sampie

D e

1124

224 0.007 .
34 120 0035 0.009 ND| 0015
4DA 2] 0.066] 0013 ND| 0022 0.0 ND| 6.189

Table 2.2 Concentration of analytes of 48-hour WAF from test containe

Sample

1F48

2F48

3F48

4F48

Sample| P

1148

2148

3048

0.016

0.005

4148

9.008] 0,033

0.061




dy No. 65911 -

Total

(ppm=)

A X %a@??

3172 120 0080, 0017 0061 0.8 0.061 X 0.267
4172 22| 0308, 0045 0.119| 0.057] 0.111 ND| 6.649|

Table 4.2 Concentration of analytes of 96-hour WAF from test cont

Sample; &
D ic

1F96

2F96

3F96

4F96

0216, 0027

Please call me to discuss the resuits.
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Figure 2 | ‘ y | ;

Individual Menitored Component Concentrations in Whole Light
Alkylate Product Freshwater and Saltwater WAFs over 48-72 Hours
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